A 57-year-old woman presented with symptoms which were cured by the removal of an insulinoma. The case was atypical in that symptomatic hypoglycaemia occurred only after meals or glucose administration but never during fasting, and thus if plasma insulin activity had not been measured an incorrect diagnosis of reactive hypoglycaemia might have been made on the basis of symptoms and oral glucose-tolerance test.
Introduction
Hypoglycaemia is often classified as fasting or reactive. The typical patient with an insulinoma will become hypoglycaemic on one or more of 3 occasions following an overnight fast, and after 72 hr of fasting more than 985% of patients with an insulinoma will have developed symptomatic hypoglycaemia (Marks, 1974) . In patients with essential reactive hypoglycaemia, the blood glucose concentration is always normal after a 12-hr fast and, although it may be as low as 1.7 mmol/l after 72 hr, the patient remains asymptomatic (Marks, 1974) ; symptomatic hypoglycaemia in these patients is provoked by food or glucose but not by fasting. This distinction is usually helpful in the investigation of hypoglycaemia but it is not absolute and its rigid application may lead to diagnostic errors. For example, an insulinoma occasionally presents with reactive hypoglycaemia, as described in this report.
Case report
A 57-year-old woman presented with a 7-year history of episodes of flashing lights in the periphery * Correspondence: Dr H. Connor, County Hospital, Hereford. of her visual fields, followed after a few minutes by hot sweats and palpitations which persisted for up to 30 min. These attacks usually occurred about 2-3 hr after food, and were not prevented by treatment with diazepam or propranolol. In the month before referral she described 3 occasions when her 'surrounding appeared distorted' and she wandered aimlessly. At these times she felt unable to speak and subsequently her speech became slurred and her lips numb. These symptoms occurred while at work and lasted from a few minutes to 3 hr. She was otherwise well.
When aged 36 (Frerichs and Creutzfeldt, 1976) . These appearances are those of a benign insulinoma.
One month after operation she developed jaundice, which was of the mixed hepatocellular-cholestatic type. She had had no blood transfusions and tests for HBsAg were negative. She had been given both halothane and prochlorperazine but no definite cause could be established for her jaundice which recovered both clinically and biochemically within one month. There has been no recurrence of her original symptoms. (1963) and into bottles containing perchloric acid for estimation of glucose and other metabolites. The glucose content of these samples was measured by an autoanalyser adaptation of the hexokinase method of Bergmeyer et al. (1974) and lactate, pyruvate, alanine, hydroxybutyrate, aceto-acetate and glycerol were also measured by standard enzymatic methods, adapted to an autoanalyser (Lloyd, Buckle and Alberti, personal communication). The test was repeated 3 months after operation. The results are summarized in Table 2 and Figs 1-3.
In the pre-operative test there was mild fasting hypoglycaemia (3-1 mmol/l) which was asympto- (Laurent, Debry and Floquet, 1971) . Frerichs and Creutzfeldt (1976) state that insulinoma cells are relatively insensitive to a glucose stimulus, the sentitivity decreasing as cellular differentiation decreases. Nevertheless these authors report that 9 of 25 patients responded to an intravenous glucose load (0.5 g/kg body weight) with a maximal increase in plasma IRI which was above their normal limit of 120 mu./l. They do not say if any of their patients became hypoglycaemic, but Marks and Rose (1965) list fasting hypoglycaemia as one of the conditions which is associated with reactive hypoglycaemia. Reactive hypoglycaemia following a glucose load may be a normal finding (Marks, 1976) (Special Report, 1973) and although many such diagnoses are of dubious validity (Marks, 1976) (Young and Landsberg, 1977) which will increase release of lactate from muscle (Baltzan et al., 1965) . However, it can be seen from Fig. 1 and Table 2 that the increase in gluconeogenic precursors precedes the onset of hypoglycaemia and thus, although plasma adrenaline and noradrenaline concentrations were not measured, it is unlikely that the initial rise in concentration of gluconeogenic precursors was due to increased catecholamine secretion. The effects of hyperinsulinism on other aspects of intermediary metabolism in this patient are shown by the suppression of lipolysis and ketogenesis which are reflected by the changes in blood glycerol and total ketone concentrations. This inhibition of lipolysis and ketogenesis limited the availability of oxidizable substrates when the patient was hypoglycaemic.
It is not known if there were any features of this patient's illness which made her especially prone to develop hypoglycaemia. Her insulinoma cells were well differentiated and such cells are more likely to secrete insulin in response to a glucose stimulus than are undifferentiated agranular cells (Frerichs and Creutzfeldt, 1976) . Her diet seemed unremarkable but it is probable that the carbohydrate content of the diet will affect the response to glucose. It is, however, difficult to predict what the effect might be because there are conflicting reports of the influence of diet on the hypoglycaemic phase of the glucose tolerance curve. Thus Fabrykant (1955) found that reactive hypoglycaemia could occur in some subjects when given a low carbohydrate diet but not when on a high carbohydrate diet, whereas Murphy, Dustin and Bowman (1938) described the appearance of glucose-induced hypoglycaemia in an insulinoma patient who was changed from a normal to a high carbohydrate diet.
